Musculoskeletal disorders are the leading cause of disability among people between 18 and 64 years of age. Patients with musculoskeletal injuries of the upper extremities are usually evaluated and treated by an individual physician and therapist. However, for patients who have problems, especially after being treated by a hand surgeon and a certified hand therapist, there are few other management options. A multidisciplinary assessment program for patients with chronic upper limb pain has not been described in the literature. As part of The University of Michigan RERC (Rehabilitation Engineering Research Center), the UPPER Program (UPper extremity Protocol Evaluation in Rehabilitation) was developed to evaluate patients who have disabling upper limb musculoskeletal disorders. At the center of the program is a multidisciplinary team composed of a physiatrist (physical medicine and rehabilitation specialist), occupational therapist, physical therapist, exercise physiologist, vocational counselor and pain psychologist. The UPPER Program elements include a pre-evaluation questionnaire, individual team member assessments and a team meeting. It is followed by a patient appointment with the team physician to review the results and recommendations. The essential details of the program are presented in this article so it can be reproduced elsewhere.
Introduction
Musculoskeletal disorders are the leading cause of disability among people between 18 and 64 years of age [1] . It has been estimated that the total costs of these disorders in 1984 (one-third of which were due to upper extremity conditions) exceeded $65 billion [2] . In 1989, the total direct US workers' compensation costs for upper extremity carpal tunnel syndrome were estimated to be $563 million [3] .
Patients with musculoskeletal injuries of the upper extremities are usually evaluated and treated by an individual physician and therapist. However, for patients who continue to have problems, especially after being treated by a hand surgeon and a certified hand therapist, there are currently few other management options. There has been one report of a multidisciplinary treatment approach for repetitive use syndrome where all patients received medical management with medications, occupational therapy with workplace simulation and job-site evaluations, and psychological treatment with pain management and biofeedback training [4] . Following this treatment, 54% of the patients returned to their previous jobs. The result of this study is not generalizable to all patients with upper extremity musculoskeletal disorders since 83% of the cases were related to occupational computer keyboard use. Another, more comprehensive multidisciplinary rehabilitation program for chronic work-related upper extremity disorders included physical conditioning, work conditioning, work-related pain and stress management, ergonomic consultation and vocational counseling/placement [5] . Results of the program revealed that 74% of patients returned to work or were involved in state-supported vocational training, in contrast to 40% for the control group.
A multidisciplinary assessment program for patients with chronic upper limb pain has not been described in the literature. However, an out-patient multidisciplinary evaluation program has been shown to help with functioning and quality of life in patients with chronic neurological and general musculoskeletal conditions [6] .
As part of the University of Michigan RERC (Rehabilitation Engineering Research Center), the UPPER Program (UPper extremity Protocol Evaluation in Rehabilitation) was developed to evaluate patients who have disabling upper limb musculoskeletal disorders. We present the essential details of the program in this article so that it can be reproduced elsewhere.
The UPPER Program
At the center of the program is a multidisciplinary team composed of a physiatrist (physical medicine and rehabilitation specialist), an occupational therapist, a physical therapist, an exercise physiologist, a vocational counselor and a pain psychologist. The patients are referred for an assessment if they continue to have significant symptoms after they have received treatment from a hand surgeon and either a certified hand therapist or physical therapist. The UPPER Program elements include a pre-evaluation questionnaire, individual team member assessments and a team meeting. It is followed by a patient appointment with the team physician to review the results and recommendations.
Pre-evaluation questionnaire
Prior to the initial visit, the patient is mailed a questionnaire to fill out that includes validated psychometric questionnaires and questions regarding his/her medical history, demographics, current and past therapy, medications, and current functioning in activities of daily living (ADLs). The psychological questionnaires used include the CES-Depression Scale [7] , the Pain Disability Index [8] , the Visual Analog Pain Scale [9] , the Multidimensional Pain Inventory [10] , the SF-36 [11] and the Tampa Scale of Avoidance and Fear [12, 13] .
Individual team member assessments
The patient is scheduled for a one-time evaluation consisting of a half day of appointments. The physical therapist, occupational therapist, pain psychologist and physician each have an hour allotted; while the vocational counselor and exercise physiologist each spend 30 min with the patient. A significant portion of the time is spent obtaining data on a standardized database set up by each discipline. This standardization encourages team members to avoid any overlap in data collection. However, each therapist is free to use his/her own judgement to devote more time to any part of the examination he/she feels is necessary and will contribute to the patient's care.
The physical therapist evaluates the patient's spine and scapular alignment, scapular stabilizer muscle strength, spine and upper extremity passive range of motion, muscle tightness, and spinal and rib joint restrictions. The occupational therapist evaluates ADLs, upper extremity fine and gross motor skills, distal upper extremity strength, sensation, current splint type/wear schedule and the patient's perceived functional limitations, and administers the Progressive Isoinertial Lifing Evaluation [14] . The physician evaluates the patient's medical history, social history, review of systems, strength, sensation and reflexes, and administers specific tests to look for tendinitis, bursitis or other medical problems that may be causing the patient's symptoms. The exercise physiologist evaluates the patient's cardiovascular risk factors and administers a submaximal bicycle ergometer cardiovascular assessment. The vocational counselor assesses the patient's educational background, work history, social stressors, avocational interests and legal issues. The pain psychologist bases his/her assessment of psychological disorders and psychological barriers to functioning on the integration of psychometric test data and information obtained in the clinical interview.
Team meeting
After the assessments are completed and the questionnaire items are scored, the team members assemble for a 30 min team meeting. Each team member presents relevant findings, and a list of recommendations is developed by the team. Emphasis is placed on improving the patient's functioning and quality of life.
Patient meeting
After the team meeting, the physician and the patient meet for 30 min to discuss team recommendations. The patient is made to feel comfortable to accept, reject or modify any or all of the recommendations. Based on the decisions made by the physician and the patient, appropriate referrals are then made.
Documentation
Documentation for each therapy is designed to be simple and efficient for the internal records. Because many of the individual therapist evaluations are standardized, standardized forms are used to record the data from the evaluations. The forms used are given in the Appendix. The forms are copyrighted, but may be freely copied and used for the purpose of clinical care by any practitioner trained in the particular discipline addressed by that section.
The physician dictates a comprehensive summary report. It begins with a brief identifying paragraph, summarizes the findings of each individual therapist, summarizes the goals of the patients, and closes with a list of concrete goal-directed recommendations.
Discussion
An initial trial of 10 subjects demonstrated that the program was carried out smoothly. The questionnaire gave the team members quick baseline information about the patient's level of functioning prior to the evaluation, allowing the team to be more efficient and avoid duplication of effort by the different team members. This was evident in a few cases where the patient forgot to bring the forms with them, and team members had to ask duplicate questions in order to complete their individual assessments. After a brief learning period, each team member was able to complete the evaluation within the time allotted. Occasionally, a patient was not able to perform an assigned task due to pain or fatigue. In these instances, the therapist did not force the patient and reported the reason for not completing the task to the team.
The 30 min for the team meeting were more than adequate and the meetings usually finished early. The team meeting was run by the physician, but could just as easily have been run by any of the other team members. For about half the cases, the physician's input was not felt to be necessary. For the other half, physician input was important for patient care.
In our program, the physician dictates the 15 min summary report. In a busy practice, this task could also be carried out by the vocational counselor or any other team member, since it summarizes what was presented then closes with the list of recommendations made at the team meeting.
The charges for this program are based on the time each team member spends with the patient. The total cost of the assessment varies according to insurance schema and billing policies. (For the purposes of this grant, the vocational counselor's time was free.) In actual practice, total charges would include 30 min each of physiotherapy, occupational therapy and vocational rehabilitation, plus appropriate charges for each discipline to attend the team meeting. The psychologist charges for a 1 h visit. Typically, the physician would bill for a detailed or comprehensive consultation plus a brief follow-up visit with the patient. Total Medicare billing at our institution in 2000 would be approximately $650. If the cost of work disability is estimated at $100/day, this assessment would be cost-effective if it resulted in 6-7 fewer days of liability for work disability.
Conclusion
The UPPER Program allows the patient to be seen by all members of a multidisciplinary team in a short time frame, thus providing the patient with a more organized, cost-saving method of care. The team members are better able to develop creative recommendations for the patient, since a well-rounded picture of the individual and the problems associated with the disabling conditions is developed in a team setting. The physician also interacts with the multidisciplinary team. This may be important to care properly for patients with complex and difficult upper limb problems. Since the physician is part of the team meeting, the ability to communicate findings and recommendations to the team is enhanced. During the follow-up physician visit, the patient receives feedback on the overall findings, and the recommendations. With this program, the patient's care is better coordinated and cost-effective, and duplication of effort is reduced during the evaluation process. This should provide cost savings to the patient and/or insurer.
The UPPER Program is a viable multidisciplinary assessment, which may be clinically useful in a number of settings. It should prove useful to a community hospital or in a specialty hand clinic. It may also be useful in a rural setting, where patients living far away can make one trip for the evaluation, rather than making several trips for each individual evaluation session.
There are plans to evaluate the patients' outcomes to determine the ability of this program to return patients to work. Future projects may evaluate changes in quality of life, evaluate which patient characteristics help predict success with this program, or look at the program's cost-effectiveness.
